Integration of open source software tools for the in silico design of metabolic pathways using flux balance analysis – an application to the production of recombinant human proteins by Ana Figueiredo
BioMed Central
Page 1 of 1
(page number not for citation purposes)
BMC Bioinformatics
Open AccessPoster presentation
Integration of open source software tools for the in silico design of 
metabolic pathways using flux balance analysis – an application to 
the production of recombinant human proteins
Ana Sofia Figueiredo*
Address: Instituto Gulbenkian de Ciencia, Portugal.
Email: Ana Sofia Figueiredo* - sofiafig@igc.gulbenkian.pt
* Corresponding author    
This study describes the development of a system that cal-
culates the fluxes of a metabolic network. It integrates sev-
eral open source software tools in order to simulate the
behaviour of specific metabolic pathways using Flux Bal-
ance Analysis (FBA). This tool receives as input the stoi-
chiometry, the thermodynamic and capacity constraints
of the metabolic network, and also an objective function.
The simulation produces predicted values for the fluxes.
The metabolic network is represented in SBML [1,2],
which is parsed using libSBML [3]. The additional data, in
a text file, is parsed using FLEX [4]. This allows the auto-
matic incorporation of the data into a program with GNU
lp-solve [5] functions calls. The result is a possible flux dis-
tribution that maximises the objective function.
In this work, data from batch fermentation experiments is
incorporated in the model. The host system is Escherichia
coli BL21, which was engineered to produce a recom-
binant human protein. Uptake and production rates were
calculated using parameter estimation and were incorpo-
rated in the model as capacity constraints.
The analysis of the flux distribution was done for the max-
imisation of ATP production. A discrete time analysis was
performed, using the same variables, and assuming a
steady state for each time sample. Simulation results show
that the induction of protein in the host system decreases
the capacity of producing ATP. The response to input var-
iations was studied for variations of 1% and 10% at sev-
eral operating points. The system shows a linear response
to these imposed variations.
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